Abstract. Proteinase inhibitory activity in ten different varieties of Dolichos lablab perpureus. L. was determined. All the varieties tested exhibited appreciable level of proteinase inhibitory activity (PIA). The trypsin inhibitory activity (TIA) (Mean:20170 TIU/g) was relatively higher than the chymotrypsin inhibitory activity (CIA) (Mean: 15380 CIU/g). Effect of temperature and cooking on PIA was studied. The nature of cooking medium and duration of cooking had profound effect on the PIA. The dry fried seeds lost their PIA very rapidly (91% in 20 min). Seeds cooked in slightly alkaline medium lost their PIA quickly (89% in 30 min) compared to those cooked in acidic (80% in 30 rain) and neutral pH (83% in 30 min). The PIA in green pods was also determined and they had only one third of the PIA (8200 TIU/g and 8125 CIU/g) found in the dry seeds.
Introduction
Protein proteinase inhibitors are widely distributed in plants and microbial systems [1] [2] [3] . Since early 1940s, the plant inhibitors have been extensively studied as antinutritional factors due to the potential adverse effects they produce on human and animal intestinal tracts [-1, 2, 4] . The legumes have provided large amount of protein in the human diet. However, their use as sole sources of protein has been subdued due to the presence of the antinutritional factors, in particular, the proteinase inhibitors. Nevertheless, there has been a remarkable improvement in the nutritional quality of legume foods due to various treatment methods [5, 6] .
Dolichos lablab perpureus is extensively grown in India [7] . In South India, the seeds are consumed as whole seeds as well as split pulse. Generally, the seeds are cooked with spices or dry fried. The proteinase inhibitors of Dotichos tablab perpureus have been partially characterized [8, 9] and have been shown to inhibit human trypsin and chymotrypsin [4, 10] . Many proteinase inhibitors are resistant to heat and acidic pH [11] [12] [13] . This heat stability of proteinase inhibitors and their proved adverse effects on digestive tracts prompted us to study the effect of cooking on proteinase inhibitors of Dolichos lablab perpureus seeds.
Screening of different varieties of Doliehos lablab perpureus has also been carried out to ascertain the variation in the PIA level with reference to the genetic variation.
Materials and methods
Samples. Different varieties of field bean seeds were procured from Germptasm Collection, Pulse Management Department, University of Agricultural Science, G.K.V.K., Bangalore 65, India.
Chemicals. Casein (technical grade), trypsin (IX crystalline, salt flee, DPCCtreated type IX), chymotrypsin (3X crystallised, salt free) were purchased from Sigma Chemical (St Louis, USA). All other chemicals were of analytical grade.
Frying. Dry seeds were fried on a frying pan for 20-25 min.
Cooking. 2 g seeds were cooked in a boiling water bath (97 °C) for different time intervals -10, 20, 30 and 60 min in 50 ml water of varying pH (5.7, 7.0, 8.6) and salt (pH 7.0 with 0.2 M NaC1). The pH of the water in each case was adjusted by using dilute acetic acid or ammonium hydroxide.
Heat treatments. 10ml aliquots of inhibitor extract from dry seeds were adjusted to acid (3.0), alkaline (12.0) and neutral (7.0) pH with dilute acetic acid and ammonium hydroxide. The pH adjusted aliquots were subjected to heating at different temperatures ranging from 30 to 90 °C for 30 min, the extracts were then cooled in ice-bath and residual TIA and CIA were determined after adjusting the pH to 7.6. Extraction ofproteinase inhibitors. Dry seeds and flied seeds: whole seeds were ground to fine powder and defatted with acetone. The defatted flour was extracted with 100 mM phosphate buffer pH 7.6 for 4 hours at 4 °C by taking flour to buffer ratio of 1:10 (w/v). The suspension was centrifuged for 30 min at 10,000 rpm at 4 °C and the clear supernatant was used for estimation of PIA and protein.
Cooked seeds: seeds cooked for different time intervals were homogenised with phosphate buffer in an all glass pottor Elvejhem type homogenizer. The homogenate was centrifuged at 10,000 rpm for 30 min and the supernatant was used for estimation of PIA and protein.
Assay of proteinases. The trypsin and chymotrypsin activities were determined by the caseinolytic method [14, 15] . I ml of phosphate buffer, pH 7.6 containing 25 fzg of trypsin or 20 pg of chymotrypsin was incubated at 37 °C with 1.0mL 1% casein in phosphate buffer or borate buffer, pH 7.6 for 20 and 10 min respectively. The reaction was arrested by adding 3 ml of trichloroacetic
